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Abstract
Background and Objectives: Carbon nanotubes have been emerged as new class of multi-
functional nanoparticles in biomedicine. CNTs can be classified based on the number of their
graphene layers: 1. Single-walled CNTs (SWCNTs),2. Multi-walled CNTs (MWCNTs). Non-
functionalized (pristine) CNTs are insoluble in aqueous solution due to the hydrophobicity of
their surfaces. so it needs to be functionalized to make it reactive. The functionalizationappends
different functional group e.g. -NH: and 
-COOH to CNTs, which make their enhanced aqueous
solubility and suitable for different applications, but complete understanding of their multiple
in vivo effects remains unclear. Also the impact of various functionalizationtypes and duration
of exposures are still unidentified. Herein we report a complete toxicological study to evaluate
the effects of single and multi-walled carbon nanotubes (SWCNTs and MWCNTs) with either
amine (NHr) or carboxylic (COOH) surface functional groups with focus on male reproductive
system as a target organ in the drug development.
Methods: in this experimental study, 90 NMRI male mice that were randomly into 10 groups
of 9 animals. The mice were treatment with NHz-SWCNT. NHz-MWCNT, COOH-SWCNT
and COOH-MWCNT 4 mglkg body weight for 14 and 35 days once a week (3 doses and 6
doses). Mice treatment with PBS (as negative control). At day 15 and 36 mice were sacrificed
under anesthetic conditions and sampling of liver, lung, spleen, kidney, testis and epididymis
was done and fixed with formahn 70o/o for histopathological analysis.. The tissue damage was
determined using histopathological examination and factor of oxidative stress. Protein
concentration by Bradford method and Antioxidant Activity with tests TBARS, carbonyl, and
SOD and glutathione measurement. The apoptosis was measured with Caspase 3 in liver, lung
and testis. Data analysis ANOVA Variance and Tukey test used.
Results: The results showed that significant oxidative stress with the subsequent cell apoptosis
,:ould be resulted in acute and mainly in chronic intravenous administrations. The body-w.eight
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